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New contact technology for GaN LEDs 
Kopin Corp. has developed a 
new ohmic contact echnolo- 
gy on gallium nitride (GaN) 
that has very low contact 
resistance and a very high 
degree of stability. 
Details of this new contact, 
which is formed epitaxially on 
GaN, are described in the Nov. 
18 edition of Applied Physics 
Letters.This i the first time an 
epitaxial (single-crystalline) 
contact has been formed on 
GaN, and should be superior 
to polycrystalline contacts 




Microsemi Corporation has 
launched a new line of high 
brightness white light emitting 
diodes (LEDs) in an exclusive 
package targeting backlighting 
and signage opportunities. 
The Optomite TM package offers 
excellent color consistency 
with a patent-pending process 
for handling the phosphors 
that control LED color.This 
process provides dramatically 
superior consistency across the 
color spectrum of a single LED, 
as well as across a production 
lot of LEDs - both longstanding 
industry problems. 
Designated the UPWLEDxx, the 
new devices take advantage of 
Microsemi's patented 
Powermite ®packaging technol- 
ogy in the rugged application- 
specific Optomite version cre- 
ated solely for light-emitting 
diodes. Optomite products 
offer an industry-leading view- 
ing angle ideal for backlighting 
applications as well as thermal 
resistance two times higher 
than the nearest competitor. 
"Microsemi is committed to the 
lighting market," said James J. 
Peterson, Microsemi President 
and CEO. "We are excited to 
offer our first white LEDs into 
this market where Microsemi 
already has established a leader- 
ship position in powering 
CCFL lamps for color displays. 
We intend to carry over these 
strengths to include a broad 
range of driver and lighting 
technologies," hesaid. 
Microsemi's LEDs are comple- 
mented by its impressive line 
of LED driver circuits that 
include the LX1882 TM, 
LX 1990 TM, LX1991 ~, LX1992 TM 
and LX1993 TM power manage- 
ment devices. 
Microsemi's new high bright- 
ness white LEDs are ideal for 
applications including keypads, 
panel/button/switch indicators, 
backlighting, signage, signals 
and marker lights. 
Distribution deal 
Microsemi Corporation has also 
announced that WAMCO, Inc., 
will distribute Microsemi's new 
line of"Aviation White" high 
brightness white light emitting 
diodes (LEDs) into that market. 
Aviation White LEDs represent 
one segment of the newly- 
introduced line of white 
LEDs featuring the Optomite TM 
package. 
Wamco supplies lighting com- 
ponents for a variety of aircraft 
applications, including master 
caution systems, audio control 
panels, flight management sys- 
tems, illuminated switches, and 
integrated panels/bezels. 
The new patent-pending ohmic 
contacts, together 
with the previously announced 
NanoPockets TM technology and 
other improvements, have 
enabled Kopin to produce blue 
LED chips (CyberLites TM) as 
bright as those commercially 
available and yet can be driven 
by much lower voltage. 
CyberLites require less than 2.9 
volts of electricity (for 20 mil- 
liamperes current) - -  signifi- 
cantly lower than 3.3 volts for 
commercially available LEDs - -  
and yet have 100 millicandela 
brightness. CyberLites with 
resistance to electrostatic dis- 
charge (ESD) over several thou- 
sand volts are also obtained. 
"There's a lot of innovative 
science behind our bright 
little light," said Dr. John C. C. 
Fan, president and chief 
executive officer of Kopin. 
"The initial reaction from our 
potential customers i excel- 
lent, and we are making very 
good progress towards the goal 
of mass production. We didn't 
start the coming LED lighting 
revolution, but we intend to 
accelerate it significantly." 
Kopin's new ohmic contacts 
are formed by depositing layers 
consisting of gold, nickel and 
gold on the p-type GaN surface 
and annealing in air for 30 min- 
utes at 470 degrees C.The gold 
layer in contact with p-GaN 
grows epitaxially via domain 
matching epitaxy, which acts as 
a template for nickel oxide 
growth via lattice matching 
epitaxy. Specific contact resist- 
ance in the range of 10 
microohm cm squared has 
been measured. Lower values 
for contact resistance are 
expected with further opti- 
mization of layer thickness and 
annealing conditions. 
The contact is very stable 
to endure high-temperature 
environments (350 degrees C
for 30 minutes) and extended 
harsh operation conditions. 
The CyberLite contacts utilize 
the domain epitaxy technique 
invented by Dr. Jagdish 
Narayan and licensed by Kopin 
Corporation. 
"The domain epitaxy is a new 
paradigm for thin film growth 
where films with large lattice 
mismatch can be grown via 
matching of integral multiples 
of lattice planes across the 
film-substrate interface," said 
Dr. Narayan, Distinguished 
University Professor and 
Director of NSF Center for 
Advanced Materials and Smart 
Structures at North Carolina 
State University, and co-author 
of the Applied Physics Letters 
paper. "The formation of 
epitaxial Au layer on GaN at 
room temperature was exciting 
and it can be explained by 
our domain epitaxy. This 
unique epitaxial composite 
structure of gold and nickel 
oxide is envisaged to be 
important in achieving 
low-resistivity ohmic contacts 
in p-GaN. Not only is 
this ohmic contact 
technology important for 
blue LED manufacturing, 
but also very exciting 
scientifically." 
According to Professor Paul 
Holloway, Distinguished 
Professor of Materials Science 
and Engineering, University 
of Florida, "Domain epitaxy 
to fabricate pitaxial contact 
layers with large lattice misfit 
represents a very significant 
milestone in thin film growth, 
not only for ohmic contacts 
but for thin film heterostruc- 
tures, in general. In addition, 
a contact resistance of 10 
microohm cm squared for p- 
type GaN is excellent and 
results in the better perform- 
ance of the LED." 
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